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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain dielectric ceramic having high reliability at high temp, and humidity by 
forming grains having a specified compsn. consisting of BaO, CaO, Ti02 and Zr02 and a Y203-contg. grain 
boundary phase. 

SOLUTION: This dielectric ceramic consists of 100 pts.wt. grains having a compsn. represented by the formula 
[(Ba1-xCax)m(Ti1-yZry)]03 (where 0.01<x<0.1, 0.15<y<0.25 and 0.99<m<1.02) and 0.2-3.0 pts.wt. grain boundary 
forming glass consisting of 2-50 mol% Y203, 20-88 mol% Si02 and 10-60 mol% Li20 or B203 or further contains 
0.1-0.3 ptwt. Mn02. It is obtd. by mixing powder of a solid soln. represented by the formula [(Bal-xCax)m(Til- 
yZry)]03 with powder of the glass and firing the resultant mixture at 1, 050-1, 250°C for 0.5-5 hr in an atmosphere 
of nitrogen. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Empirical formula {(Bal-x Cax) m (Til-y Zry)} The crystal grain child to whom it is expressed with 03 
(however, 0.01<=x<=0.10, 0.15<=y<=0.25, 0.99<^m<=1.02), and Y2 03 Dielectric porcelain characterized by 
consisting of a grain boundary phase to contain. 

[Claim 2] Empirical formula {(Bal-x Cax) m (Til-y Zry)} The principal component expressed with 03 (however, 
0.01<=x<=0.10, 0.15<=y<=0.25, 0.99<=m<=1.02), this principal component 100 weight section - receiving - Y2 03 
Si02, Li2 O, or B-2 03 from, while carrying out 0.2-3.0 weight section content of the becoming glass component Said 
glass component is Y2 03. Si02 Li2 O or B-2 03 In 3 component presentation Y2 03 2-50-mol % and Si02 20-88-mol 
% and Li2 O or B-2 03 Dielectric porcelain according to claim 1 characterized by consisting of 10-60-mol %. 
[Claim 3] It is Mn02 ftirther to the principal component 100 weight section. Dielectric porcelain according to claim 2 
characterized by carrying out 0.1-0.3 weight section content. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the dielectric porcelain of the stacked capacitor which can use a base- 
metal ingredient, for example, nickel etc., for an intemal electrode especially about dielectric porcelain. 
[0002] 

[Description of the Prior Art] Conventionally, a stacked capacitor carries out the laminating of the green sheet of two or 
more sheets which printed conductive paste to the green sheet which consists of a predetermined dielectric porcelain 
constituent, and printed this conductive paste, calcinates a green sheet and an intemal electrode in one, and is formed. 
[0003] And what is indicated by JP,57-42588,B is conventionally known as a nonreducible dielectric porcelain 
constituent which can use base metal as an intemal electrode. The dielectric porcelain constituent indicated by this 
official report is an empirical formula [(Bal-x-y Cax Sry) O] m TiO 2. It is expressed. 

[0004] However, when the buming temperature of what can suppress the reduction reaction of the dielectric materials 
generated at the time of baking in the dielectric porcelain constituent indicated by JP,57-42588,B exceeded 1300 
degrees C and nickel was used for the intemal electrode of a stacked capacitor, the electrode formation by which nickel 
particle showed the agglutination reaction and was stabilized was difficult. Moreover, nickel particle showed the 
diffusion reaction at coincidence to dielectric porcelain, and there was a trouble of degrading an insulation resistance 
value. Then, what is indicated by JP,6-14496,B and JP,4-367559,A is known in recent years as a dielectric porcelain 
constituent in which low-temperature baking is possible. 

[0005] The thing which comes to calcinate the mixture of the fundamental component expressed with {(Bal-x Cax) O} 
m (Til-y-z Zry Rz) 02-z / 2 (R is rare earth elements, such as Y) and the addition component which consists of Si02, 
Li2 O, and MO (MO is BaO etc.) is indicated by JP,6-14496,B. Temporary quenching of the fundamental component is 
carried out to this official report at 1200 degrees C, temporary quenching of the addition component is carried out to it 
at 1000 degrees C, the temporary-quenching powder of a fundamental component and an addition component is mixed, 
a slurry is formed with this mixed powder, it fabricates in a predetermined configuration, and the sintered compact is 
obtained by calcinating at 1 150 degrees C. 

[0006] Moreover, the dielectric porcelain constituent expressed with m (Til-yZry) n 03+aMl+bM2+cM3 (the 
compound of Si and M3 are [ Ml ] the compound of Y for compounds, such as Mn, and M2) to JP,4-367559,A (Bal-x 
Cax) is indicated, this official report -- BaC03, CaC03, Ti02, Zr02, Si02, and Y2 03 etc. powder is mixed, 
temporary quenching of this powder is carried out at 1050-1240 degrees C, a Plastic solid is produced using this 
temporary-quenching powder, and the sintered compact is obtained by calcinating at 800-1 100 degrees C. 
[0007] In these dielectric porcelain constituents, even if it calcinates by the reducing atmosphere, porcelain is not 
retumed, but buming temperature can be made into 1 1 50 degrees C or less, and low-temperature baking is possible. 
[0008] 

[The technical problem which invention will solve and to carry out] However, the above-mentioned dielectric porcelain 
had the problem that the dependability in high-humidity/temperature was low. That is, although small high capacity- 
ization was demanded in recent years for this reason, when lamination of the dielectric layer in a laminating mold 
ceramic capacitor was carried out, there was a problem that poor dependability occurred frequently by the fall of 
insulation resistance etc. 

[0009] This invention is thought out in view of an above-mentioned technical problem, and while being able to calcinate 
the purpose below 1250 degrees C according to reducing atmosphere and excelling also in fundamental properties, such 
as specific inductive capacity, dielectric loss, and an insulation resistance value, moreover, it aims at offering the 
dielectric porcelain which can improve and can make dependability in high-humidity/temperature long lasting. 
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[0010] 

[Means for Solving the Problem] By making it mainly exist in a grain boundary rather than making the rare earth 
elements added dissolve in a crystal phase like JP,6-14496,B and JP,4-367559,A) as a result of examining the above- 
mentioned trouble wholeheartedly, this invention person etc. set, when lamination of the dielectric layer of a laminating 
mold ceramic capacitor was carried out, he did the knowledge of the ability to improve the dependability in high- 
humidity/temperature, and resulted in this invention. 

[001 1] That is, the dielectric porcelain of this invention is the crystal grain child to whom it is expressed with {(Bal-x 
Cax) empirical formula m (Til-y Zry)} 03 (however, 0.01<=x<=0.10, 0.15<=y<=0.25, 0.99<=m<=L02), and Y2 03. It 
consists of a grain boundary phase to contain, 

[0012] The principal component as which the dielectric porcelain of this invention is expressed in {(Bal-x Cax) 
empirical formula m (Til-y Zry)} 03 (however, 0.01<=x<=0.10, 0.15<=y<=0.25, 0.99<-m<=1.02), this principal 
component 100 weight section - receiving - Y2 03 Si02 Li2 O or B-2 03 from, while carrying out 0.2-3.0 weight 
section content of the becoming glass component Said glass component is Y2 03. Si02 Li2 O or B-2 03 It sets to 3 
component presentation and is Y2 03. 2-50-mol % and Si02 20-88-mol % and Li2 O or B-2 03 It is desirable to consist 
of 10-60-mol %. Moreover, it is Mn02 further to the principal component 100 weight section. It is desirable to carry out 
0.1-0.3 weight section content. 
[0013] 

[Function] With the dielectric porcelain of this invention, even if it uses for the internal electrode of a laminating 
ceramic capacitor the alloy which uses base metal, for example, nickel, and nickel as a principal component, the 
laminating ceramic capacitor which nickel particle did not show an agglutination reaction since baking processing was 
carried out at low temperature, or nickel particle did not show a diffusion reaction in the dielectric, and was excellent in 
fundamental properties, such as a dielectric constant, dielectric loss, and an insulation resistance value, is producible. 
[0014] And as described above, it is at JP,6-14496,B, Temporary quenching of the fundamental component which 
consists of {(Bal-x Cax) O} m (Til-y-z Zry Rz) 02-z/2 (R is rare earth elements, such as Y) is carried out at 1200 
degrees C. Temporary quenching of the addition component which consists of Si02, Li2 O, and MO (MO is BaO etc.) 
is carried out at 1000 degrees C. Since the sintered compact was produced by mixing the temporary-quenching powder 
of a fundamental component and an addition component, forming a slurry with this mixed powder, fabricating in a 
predetermined configuration, and calcinating at 1 150 degrees C, It is thought that Y is dissolving during the main 
crystal, and although dielectric characteristics are good, it is easy to generate the poor dependability in the elevated- 
temperature load test at the time of producing a thin layer capacitor. 

[0015] moreover - JP,4-367559,A - the same - BaC03, CaC03, Ti02, Zr02, Si02, and Y2 03 etc. - it is thought 
that Y is dissolving during the main crystal, and since powder was mixed and temporary quenching of this powder was 
carried out at 1050-1240 degrees C, as described above, it is easy to generate poor dependability. 
[0016] this invention person etc. could reduce the poor dependability in the elevated-temperature load test at the time of 
carrying out lamination, did the knowledge of the ability to do that it is long lasting, and resulted in this invention while 
he could improve dielectric characteristics by making Y added in order to improve dielectric characteristics mainly exist 
in the grain boundary of the main crystal phase as glass. 

[0017] Si02 and Li2 C03 in order to make Y mainly exist in a grain boundary in this invention And Y2 03 Powder was 
mixed, this was fused at 1200-1400 degrees C, this melt was supplied in cold water, the glass caret was produced, this 
glass caret was ground, and it used as a glass component. Such a glass component and a principal component are mixed, 
and if it calcinates at the temperature of 1250 degrees C or less and dielectric porcelain is produced, the dielectric 
porcelain with which Y mainly exists in a grain boundary as glass will be obtained. In this invention, when Y mainly 
exists in a grain boundary in this way, when lamination is carried out, dependability improves and reinforcement can be 
attained. 
[0018] 

[Embodiment of the Invention] The dielectric porcelain of this invention is [ the crystal grain child to whom it is 
expressed with {(Bal-x Cax) empirical formula m (Til-y Zry)} 03 (however, 0.01<=x<=0.10, 0.15<=y<=0.25, 
0.99<==m<=1.02), and ] Y2 03 at least. It consists of a grain boundary to contain. 

[0019] Here, a crystal grain child is expressed as {(Bal-x Cax) empirical formula m (Til-y Zry)} 03 (however, 
0.01<=x<=0.10, 0.15<=y<=0.25, 0.99<=m<=1.02). 

[0020] In this empirical formula, although x expresses calcium atomic number, this calcium acts as an element which 
raises an insulation resistance value while acting as a depressor which mainly carries out flattening of the temperature 
characteristic. When x becomes less than 0.01, an insulation resistance value will be less than 1x109 ohms, and if x 
exceeds 0.10, specific inductive capacity cannot be less than 8000, and it can be satisfied with neither of the cases of the 
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basic property as a laminating ceramic capacitor. Therefore, the value of x has the desirable range of 0.01<=x<=0.10. 
[0021] In said empirical formula, althou^ y expresses the atomic number of Zr, this Zr acts as a shifter which mainly 
moves the Curie point to a low temperature side. If dielectric loss will exceed 5.0% if y becomes less than 0.15, and y 
exceeds 0.25, specific inductive capacity cannot be less than 8000, and it can be satisfied with neither of the cases of the 
basic property as a laminating ceramic capacitor. Therefore, the value of y has the desirable range of 0.15<=y<=0.25. 
[0022] When m becomes less than 0.99 in said empirical formula, an insulation resistance value is 1x109. If it becomes 
under omega and m exceeds 1.02, a degree of sintering will fall and a precise sintered compact will not be obtained. 
Therefore, the range of m of 0.99<=m<=l .02 is desirable. 

[0023] And the dielectric porcelain of this invention consists of a crystal grain child to whom it is expressed with the 
above-mentioned empirical formula, and a grain boundary containing Y. A different point from the conventional 
dielectric porcelain is in the point that Y exists in a grain boundary. Thus, Y2 03 Without degrading the dielectric 
characteristics of the main crystal phase by existing in a grain boundary, the poor dependability at the time of carrying 
out lamination can be reduced, and it can do that it is long lasting. 

[0024] The presentation of the dielectric porcelain of this invention is the above-mentioned {(Bal-x Cax) empirical 
formula m (Til-y Zry)} 03. The principal component expressed with (0.01<=x<=0.10, 0.15<=y<=0.25, 
0.99<=m<=1.02), [ however, ] this principal component 100 weight section ~ receiving - Si02 and Y - 203, Li2 O, or 
B'2 03 from, while carrying out 0.2-3.0 weight section content of the becoming glass component A glass component is 
Si02, Y2 03, Li20, or B-2 03. It sets to 3 component presentation and is Si02. 20-88-mol %, Li20, or B-2 03 10-60- 
mol % and Y2 03 It consists of 2-50-mol %. 

[0025] Here, it is Si02, Y2 03, Li2 O, or B-2 03 to the principal component 100 weight section. Having added the 
included glass component 0.2 to 3.0% of the weight, if a glass component becomes less than 0.2 % of the weight, a 
degree of sintering will fall and a precise sintered compact will not be obtained. Moreover, when 3.0 % of the weight is 
exceeded, an insulation resistance value is 1x109. It will be less than omega and the basic property as a laminating 
ceramic capacitor cannot be satisfied. 

[0026] This glass component is Si02, Li2 O or B-2 03, and Y2 03. It sets to 3 component presentation and is Si02. 20- 
88-mol % and Li2 O or B-2 03 10-60-mol % and Y2 03 It consists of 2-50-mol %. Si02, Li2 O or B-2 03, and Y2 03 
If an amount separates from the above-mentioned range, an electrical property and a degree of sintering will fall. 
[0027] Furthermore, it is Mn02 to the principal component 100 weight section. It is desirable to carry out 0.1-0.3 
weight section content. This is because Mn has the operation which raises a degree of sintering and an insulation 
resistance value, and specific inductive capacity cannot fall and it cannot be satisfied with under the 0.1 weight sections 
of the basic property as a laminating ceramic capacitor, if the improvement effectiveness in a degree of sintering is 
small and exceeds the 0.3 weight sections, 

[0028] The dielectric porcelain of this invention is the following, and is made and produced. First, the solid-solution 
powder expressed with {(Bal-x Cax) empirical formula m (Til -y Zry)} 03 (however, 0.01<=x<=0.10, 0.15<=y<=0.25, 
0.99<=m<=1.02) is produced as principal component powder. The same property is acquired whichever the process of a 
solid phase technique or a wet synthesis method is used for this solid-solution powder. 

[0029] Moreover, they are Si02 and Li2 C03 about glass component powder. Or B-2 03 and Y2 03 It mixes so that it 
may become the presentation which described powder above, this is fiised at 1200-1400 degrees C, this melt is supplied 
in cold water, a glass caret is produced, and this glass caret is ground and produced. 

[0030] And the dielectric porcelain of this invention is obtained by carrying out 0.2-3.0 weight section addition, mixing 
to the principal component powder 100 weight section, and calcinating glass component powder at the temperature of 
1050-1250 degrees C in nitrogen-gas-atmosphere mind or reducing atmosphere for 0.5 to 5 hours. Thus, apart from 
principal component powder, it is Y2 03. By making it add as a glass component, it is Y2 03. It will mainly exist in a 
grain boundary as glass, when lamination is carried out, dependability improves, and reinforcement can be attained. 
[0031] In addition, Si02 It may exist in a grain boundary as glass, and a part of Ba in a crystal grain child and calcium 
may exist in a grain boundary as glass. Moreover, Y2 03 and Si02 It may deposit as a crystal phase in a grain 
boundary, and is Mn02. It exists in a grain boundary. 

[0032] The laminating mold ceramic capacitor using the dielectric porcelain of this invention consists of a dielectric 
layer which consists of dielectric porcelain and a body of a capacitor in which an intemal electrode comes to carry out a 
laminating by turns, and the 1st terminal electrode formed in the both ends of this body of a capacitor and the 2nd 
terminal electrode. 

[0033] An adjoining intemal electrode draws an intemal electrode by tums to said end face which counters, it connects 
with the 1st terminal electrode or the 2nd terminal electrode, and it is constituted. This intemal electrode consists of an 
ingredient which used nickel of base metal as the principal component. 
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[0034] Such a laminating mold ceramic capacitor carries out specified quantity addition of the above-mentioned 
principal component powder and the above-mentioned glass component powder, and is Mn02 by request further. 
Po.wder is added, wet grinding is carried out with a ball mill, an organic vehicle is added, homogeneity mixing is 
performed, and tape forming is performed by the doctor blade method. Then, a tape is cut out in predetermined 
magnitude and it considers as a green sheet. 

[0035] next, the conductor which serves as an intemal electrode on the above-mentioned green sheet by screen-stencil in 
the conductive paste which carried out homogeneity mixing of nickel powder and the organic vehicle - the film is 
formed. 

[0036] thus, the conductor used as an intemal electrode - in consideration of the intemal electrode derivation direction, 
the laminating of the green sheet with which the film was formed is carried out, and it sticks by pressure and unifies. 
[0037] And the Green chip which is not calcinated [ which cut the green sheet layered product and was cut separately ] 
was calcinated at 1050-1250 degrees C according to the reducing atmosphere, and Cu paste was applied as a paste for 
external electrodes, it could be bumed at 800-900 degrees C in nitrogen-gas-atmosphere mind, and the extemal 
electrode was formed. 

[0038] An above-mentioned laminating mold ceramic capacitor can satisfy the electric property of a laminating mold 
ceramic capacitor, and can improve dependability also in an elevated-temperature load test further while especially 
buming temperature suppresses the agglutination reaction of 1250 degrees C or less and nickel particle, a precise 
sintered compact is moreover obtained, and it suppresses that nickel particle is spread in dielectric porcelain and can 
form nickel intemal electrode in stability, when base-metal ingredients, such as nickel, are used for an intemal electrode. 

[0039] 

[Example] as a start raw material ~ BaC03, CaC03, Ti02, and Zr02 it becomes the presentation which shows powder 
in Table 1 -- as - weighing capacity ~ carrying out - Zr02 the ball mill using a ball - a wet process ~ carrying out - 
after desiccation and the inside of atmospheric air - 1200 degrees C - 2-hour temporary quenching treatment - 
carrying out - further - wet grinding ~ it dried and principal component powder was produced. 
[0040] Next, they are Si02 and Li2 C03 as a glass component. Or B-2 03 and Y2 03 Specified quantity weighing 
capacity was carried out so that it might become the glass presentation of Table 1, and it blended dryly for 1 hour. Then, 
mixed powder is put into a platinum cracible and melting was carried out at 1300 degrees C in atmospheric air, and it 
began to pass in cold water and considered as the glass caret. Isopropyl alcohol (IPA) was added to this caret, and with 
the above-mentioned ball mill, wet grinding was carried out, it dried, and glass component powder was produced. 
[0041] Then, only the amount which shows glass component powder in Table 1 to the principal component powder 100 
weight section as shown in Table 1 is added, and it is Mn02. Only the amount which shows powder in Table 1 was 
added, wet grinding was carried out with the above-mentioned ball mill, the organic vehicle was added, tape molding 
was performed so that it might become the thickness of 15 micrometers with a doctor blade method, the tape was cut out 
in predetermined magnitude after that, and the green sheet was produced. 

[0042] Homogeneity mixing of nickel powder and the organic vehicle is carried out, the conductive paste which forms 
an intemal electrode is produced, and this conductive paste is applied on the above-mentioned green sheet by screen- 
stencil. 

[0043] The laminating of the 1 1 sheets was carried out for the green sheet with which the conductive paste was applied, 
the laminating of every ten above-mentioned green sheets of this layered product with which the conductive paste is not 
applied up and down was carried out, respectively, and after sticking by pressure and unifying and producing a green 
sheet layered product, the Green chip which is not calcinated [ which cut this and was cut separately ] was calcinated for 
2 hours at the temperature shown in Table 2 according to a reducing atmosphere. 

[0044] Then, as a paste for extemal electrodes, homogeneity mixing was carried out, Cu powder and an organic vehicle 
were produced, this paste was applied, it could be bumed at 900 degrees C in nitrogen-gas-atmosphere mind, the 
extemal electrode was formed, and the stacked capacitor was produced. 

[0045] the produced stacked capacitor ~ the thickness of a dielectric layer - 10 micrometers and an effective dielectric 
layer ~ ten layers and the effective electrode surface product of an intemal electrode ~ 3.0mm2 it was . 
[0046] The property of this stacked capacitor was inputted with the base temperature of 25 degrees C, the signal of the 
frequency of IkHz and measurement electrical-potential-difference 1 .OVrms was inputted with the digital LCR meter 
(4274made from YHP A), and electrostatic capacity and dielectric loss tandelta were measured. Specific-inductive- 
capacity epsilonr of dielectric porcelain was computed in consideration of the sample dimension and electrostatic 
capacity of dielectric porcelain of a stacked capacitor. In addition, the insulation resistance value carried out the seal of 
approval of the direct current voltage of 16V to the laminating mold ceramic capacitor for 1 minute, and made it the 
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v^lue. 

[0047] As evaluation, in order to create the small capacitor of a high dielectric constant, specific-inductive-capacity 
epsilonr is an important property, and made the thing exceeding 8000 good. Dielectric loss tandelta is an important 
property, in order to realize thin film-ization of a dielectric green sheet and to create the small capacitor of a high 
dielectric constant, and it made 5.0% or less good. An insulation resistance value is 1x109. Fitness more than of omega 
was carried out. Moreover, these characteristic values were made into the value which averaged n= 10 of a ceramic 
capacitor. 

[0048] Moreover, the elevated-temperature load life of a stacked capacitor was measured by holding in the impression 
condition of the direct current voltage of 64V at 150 degrees C. This elevated-temperature load life was performed 
about 300 stacked capacitors, and was evaluated by measuring time amount until it results short from impression 
initiation of the capacitor which short-circuited first. It becomes especially important [ life ], in case an elevated- 
temperature load life carries out lamination of the dielectric layer, and time amount until it results short from impression 
initiation used 50 hours or more as the excellent article. These results were indicated to Table 2. 



[0049] 


















Table 1] 


























MnOi 


No. 




y 


m 




1 KIZ 


1 LitO 


r eua 


S ft 










A A Bp 






8 




W 


♦ 1 


0. OS 


0, 20 


0. 980 


1 n 




1 : 
L 1 




£v 


0. 20 


2 


0. 05 


0. 20 


0. 990 


1.0 


60 


L] 


£t\J 




a, 20 


3 


0. 05 


0. 20 


1. 000 


1 . 0 


60 






9l\ 


0.20 


4 


0. 05 


0. 20 


1. 010 


1 r> 




1.1 


AM 




0.20 


5 


0. 05 


0. 20 


1. 020 


1 0 


An 


1 1 

L 1 


Av 




0, 20 


♦ 6 


0. 05 


0. ZU 


I. 030 


1 0 


fin 


1 : 

L 1 


Alt 


9n 


0. 20 


• 7 


0 


0. 20 


I. 010 


1 n 


fit) 


I : 

L 1 




9f\ 


0. 20 


8 


0. 01 


0, 20 


I. 010 


I . \j 


Rfl 


1 t 

L 1 


Av 




0, 20 


S 


0. 03 


0 20 


1. 010 


1 f\ 

1. u 


cn 
ou 


L I 


on 




0. 20 


10 






1. 010 


1 n 

I. u 


bu 


L 1 




ZU 


0. 20 


u 






1. 010 


1 n 
1 . u 


bu 


L 1 




ZU 


0, 20 








1. 010 


1 n 

1. u 


OS) 


Li 


20 


*>n 
£v 


0. 20 


*ia 


o.os 


0. 125 


I, 010 


1.0 


60 


Li 


20 


20 


0, 20 


14 


o.os 


0. 160 


1.010 


l.O 


60 


Li 


20 


20 


0. 20 


15 


0.05 


0. 175 


1, 010 


1.0 


60 


Li 


20 


20 


0. 20 


16 


0.05 


0.225 


1. 010 


1,0 


60 


Li 


20 


20 


0. 20 


17 


0.05 


0.250 


l.OlO 


1.0 


60 


Li 


20 


20 


0, 20 


«18 


0.05 


0.275 


KOlO 


1.0 


60 


Li 


20 


20 


0. 20 


19 


0. 05 


0.20 


1,010 


1.0 


60 


Li 


20 


20 


0. 10 


20 


0.05 


0. 20 


UOlO 


1.0 


60 


LI 


20 


20 


0.30 


21 


0.05 


0.20 


1.010 


0.2 


60 


Li 


20 


20 


0.20 


22 


0.05 


0,20 


1.010 


0.5 


60 


Li 


20 


20 


0.^0 


23 


0.05 


0.20 


1,010 


2.0 


60 


Li 


20 


20 ' 


0.20 


24 


0. 05 


0.20 


1.010 


3.0 


60 


Li 


20 


20 


0.20 


*2S 


0. 05 


0,20 


1.010 


1.0 


100 


Li 


0 


0 


0.20 


*2& 


0. 05 


0.20 


1.010 


1.0 


90 


Li 


10 


0 


0.20 


«27 


0.05 


0.20 


1.010 


1.0 


40 


Li 


60 


0 


0.20 


28 


0.05 


0.20 


1.010 


1.0 


3a 


LI 


60 


2 


0.20 


29 


0.06 


0.20 


1.010 


1.0 


40 


Li 


40 


20 


0.20 


30 


0, 06 


0,20 


1.010 


1.0 


20 


Li 


60 


20 


0. 20 


31 


0.05 


0.20 


1.010 


1,0 


60 


Li 


10 


30 


0. 20 


32 


0.05 


0.20 


1.010 


1.0 


40 


Li 


10 


50 


0. 20 


33 


0.05 


0.20 


I. 010 


1.0 


20 


Li 


30 


50 


0.20 


34 


0.05 


O.20 


1.010 


1.0 


86 


LI 


10 


2 


0.20 


35 


0.05 


0.20 


1.010 


1.0 


60 


B 


20 


20 


0.20 


36 


0.05 


0.20 


1.010 


1.0 


40 


B 


40 


20 


0,20 
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[Table 2] 
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[0051] About the sample of this invention, when it gazed at the organization by 50,000 times with the transmission 
electron microscope (TEM), it consisted of a crystal grain child and a grain boundary, and when elemental analysis was 
performed about the grain boundary with the crystal grain child, Ba, calcium, Ti, and Zr were detected to the crystal 
grain child, and Y, Mn, and Si were detected in the grain boundary. 

[0052] By sample numbers 1-6, he can understand an operation of the range of the m value in a fundamental 
component. When m is 0.98 like a sample number 1, an insulation resistance value is 1x109. It will become the 
following. Moreover, when m is 1.03 like a sample number 6, even if it calcinates at 1250 degrees C, a precise sintered 
compact is not obtained. The value of m serves as the range of 0.99<=m<=l .02 from this. 

[0053] Next, he can understand an operation of the range of x values of a multiple oxide by sample numbers 7-12. As 
shown in a sample number 7, when x is 0, an insulation resistance value is 1x109. It will become the following. 
[0054] Moreover, if the value of x exceeds 0.1 like a sample number 12, specific inductive capacity will be less than 
7600 and 8000. The value of x is set to 0.01<=x<=0.10 from this. 

[0055] Next, he can understand an operation of the range of y value of a multiple oxide by sample numbers 13-18. 
Dielectric loss will become 6.5% when y is 0.125, as shown in a sample number 13. Moreover, when y is 0.275 like a 
sample number 18, specific inductive capacity will be less than 6700 and 8000. The value of y serves as the range of 
0.15<=y<=0.25 from this. 

[0056] Next, he can understand an operation of the range of the addition of a glass component by sample numbers 21- 
24. When an addition controls to 0.2 - 3.0% of the weight, a precise sintered compact is obtained and other properties 
are also stabilized. Si02 which constitutes a glass component, Li2 O or B-2 03, and Y2 03 He can understand the 
operation by sample numbers 25-37 about mol%. 
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[0057] As mentioned above, it can calcinate below 1250 degrees C from an example, and, for 8000 or more and 
dielectric loss, 5.0% or less and an insulation resistance value are [ specific inductive capacity ] 1x109. In order to 
consider as the above dielectric porcelain constituent, it is , Si02 of x of a fundamental component, y and m, and a glass 
component, Li2 O or B-2 03, and Y2 03 Mol%, weight [ of the glass component ] %, and also Mn02 Weight % will be 
controlled strictly and it will be attained. 

[0058 J And by the sample of this invention, time amount until it results short from impression initiation of the capacitor 
which short-circuited first in the elevated-temperature load life held in the impression condition of the direct current 
voltage of 64V at 150 degrees C showed 50 hours or more and the outstanding property. 

[0059] In addition, the invention-in-this-application person etc. produced the laminating ceramic capacitor using the 
dielectric porcelain indicated by JP,6-14496,B. That is, the principal component powder which consists of temporary- 
quenching powder expressed with {(Ba0.95calcium0.05) 0} 1 .005(Ti0.800 Zr 0. 1 96Y0.004) O is produced, and it is 
Si02. 60-mol % and Li2 O 20-mol % and BaO Produce the addition component powder which mixed and carried out 
temporary quenching of the 20-mol %, and receive the principal component powder 100 weight section in these. 
Addition mixing was carried out at a rate of the 0.5 weight section, and the laminating ceramic capacitor was produced 
like the above-mentioned example. In addition, buming temperature was made into 1 200-degree-C 1 hour. Although it 
had the dielectric characteristics which the specific inductive capacity of a dielectric layer is 13000, dielectric loss is 
3.2%, and whose insulation resistance is 1.2xl010ohms, and were excellent, in the elevated-temperature load test, short 
[ the capacitor which short-circuited first ], the time amount to ** is 5 hours, and it turned out that dependability is 
missing. 

[0060] Moreover, the laminating ceramic capacitor using the dielectric porcelain indicated by JP,4-367559,A was 
produced, an empirical formula - 1.005 (Ba0.95calcium0.05) O(Ti0.80Zr0.200)3+0.2 % of the weight MnO2+0.3 % of 
the weight 8102+0.2 % of the weight Y203 it becomes - as BaC03, CaC03, Ti02, Zr02, Si02, and Y2 03 etc. - 
powder was mixed, temporary quenching of this powder was carried out at 1200 degrees C, and the laminating ceramic 
capacitor was produced like the above-mentioned example using this temporary-quenching powder. In addition, buming 
temperature was made into 1 100-degree-C 2 hours. Although it had the dielectric characteristics which the specific 
inductive capacity of a dielectric layer is 12000, dielectric loss is 2.5%, and whose insulation resistance is 
1.4x1 01 Oohms, and were excellent, in the elevated- temperature load test, short [ the capacitor which short-circuited 
first ], the time amount to ** is 4 hours, and it turned out that dependability is missing. 
[0061] 

[Effect of the Invention] As mentioned above, since according to the dielectric porcelain of this invention the small 
porcelain of high specific inductive capacity, a high insulation resistance value, and dielectric loss is obtained even if it 
calcinates at 1050-1250 degrees C according to a reducing atmosphere, base metal, such as nickel, can be used for an 
intemal electrode, and the laminating ceramic capacitor of low cost will be attained by this. And when lamination of the 
dielectric layer of a laminating ceramic capacitor is carried out, the poor dependability in an elevated-temperature load 
test can be reduced, and it can do that it is long lasting. 



[Translation done.] 
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